Potential role of ultra-sensitive estradiol assays in estimating the risk of breast cancer and fractures.
Radioimmunoassays (RIA) for the measurement of estradiol are sufficiently sensitive to assess the reproductive status of pre-menopausal women but lack sufficient sensitivity for low concentrations found in post-menopausal women. Bioassays have been used in the past to measure low estrogen levels but are impractical for handling high volumes of tests, particularly routine and non-research specimens. In this study, we compared results for estradiol using several different methods including bioassay, RIA, and two tandem mass spectrometry methods. At the lower tertile of estradiol measurements by RIA, the overall excellent correlation with results obtained by tandem mass spectrometry (i.e. r=0.83) was lost (i.e. r=0.29). In addition, results were much lower with bioassay and mass spectrometry than with RIA suggesting that RIA measures undesired noise or estrogen metabolites. The mass spectrometry methods correlate best with isotopic kinetic methods when assessing aromatase inhibition. On this basis, we conclude that mass spectrometry assays are the best option for measurement of low estradiol concentrations. With such assays, greater discrimination should be achievable when using estradiol levels as a predictor of the risks for breast cancer and for fractures.